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(54) DISK CONTROLLER AND CACHE CONTROL METHOD 

(57)Abstract: 

PURPOSE: To effectively utilize cache by controlling 
cache application object/out- of-object selection for a 
physical area in accordance with a varied access 
condition. 

CONSTITUTION: The disk controller which is positioned 
between a host device 1 and a disk type storage device 
3, and has a cache 4 for loading in a physical area unit 
determined in advance is provided with a control part 5a 
for executing a transfer of data and control of the cache, 
and a cache management information part 8 for storing 
management information. The information part 8 has an 
area for obtaining information of cache hit/miss at every 
accessed physical area, and storing it as statistical 
information by a plural times portion in the past. The 
control part 5a has a function for referring to the 
statistical information in the are stored in the 
information part 8 with regard to the physical area which 
becomes a cache miss at the time of access, deciding 
possibility of a cache hit in the case of loading in the 
cache, and executing control for loading the physical area in the cache in the case the 
possibility is high, and not loading it in the case the possibility is low. 
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ff-rs (xr^^i 14). -tLx, j&aa^Tfs 

6) . 

40 [0 0 6 7] ZL<D£5\Z. ±T©*^(C*5UT, 4-0© 
[0 0 6 8] ^{C, E5(CJ;0. 0 1 fc&^Tffl^Sft 

45 [0 0 6 9] h5y^9J«EfHl»*»4. Sfeh^-y^©S 

tE<ovtm&7HTmm5 o o t. ji±©«^^*-r^i!)® 

160 Ot^ftS. 
[0 0 7 0] ^h7-y^©Sft©«ii£^iniS8 5 0 
OilTd SXf-^X5 10, +-\'<y->3.ii!i$iJW 
50 5 2 0, **yz/3.mRmM5 3 0. +^y>ijgffi*f 
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5 5 ows^sadta&s. ixf-^x5iom mm 

l Otoitt. *v ^->^.4^©#ffi^^-rJ:5(c > Hgr 

£*is. +A--y->o.ii!)$ijffl!5 2 oroirm. xVXi? 

To ®JH;tfg^}g£Bt<D1t:/;yXxAt:\y h$5 5 0ffl 
7->7fAOt'y|>$5 5 0^t5. — M, Sib 

[0 0 7 1] ICT, kyh*tt, #5£T-^*_<5nS. 

m *5<ktf (1tyvXxATCD:£:7i7-trXIIl$: (R 
D) ) tt, flIAtf, -y-^XT-AtttniMRs 3*»6#* 

CO 0 7 2] 

0*) -r (-tf7->X^AT©:£7^-trX|pJi5c (RD) ) 
SCIC. F^y^ffJttfHlMiraa, 3S*^-h\ ->-x 

- b*mz, m&nwmmm e i o , 620*5^630 

£®t#-TS. fiII6 1 0, 6 2 0i5<±:tf6 3 0 tt, 
#Ti7-feX^tC*3lt-5T^-feX^J6 1 1, 62 1*5 
i^6 3 1, +fyyat7h/5X6 1 2, 6 2 2*5 
,£#6 3 2^£>JKB£^tr. **««T?tt. ®*1 2 HI 

[0073] sfc. m^i<D^m^^-rwmmm6 oot 

LT, #lff€-HS07i'tX*'»5'6 1 3, 6 2 
3*5j;tf 6 3 3 +f7>'ab7h*')>^614, 

6 2 443«fctf6 3 4t*i$e.t^«-e.n-5. dtlt«k 

[0074] %.\z, B6~a9Sfflnt, ^mmom 

[0 0 7 5] ±figll^fTlfc"DEFINE E 
XTENT. LOCATE" 3 V> F3=£xV X^Kiffi 
SM2Wx + ^;K>^-7i-X$iJffllgB6-C t Sfflb. V 
<i'D7 P D-fe^-9-5ttTi7-feXM5t<$r§m-r-5. V-f ? 



O^D-fey-tJ-Sti. "DEFINE EXTENT" 3 
S#ttg^£i8^S (Xf77"2 0 1) . iSjjgiRfg^T 

05 mm2\*iT~&m£i\zmfflT2>. *&mm^m&\*. m 

t©±figi 1 -y'>a.W}^- b<Dfr\Z 

fi8Il±ott'r>afI. frjfflv:? F/W&JTTS* 

So 

[0 0 7 6] "LOCATE" 3V> F3?K: «fc 

15 L. SKTi' t^I*»*0*l»IH««*t y ->a 4 
3) . ^■V-y->a.4l*3lC#ffi-rS (tt-r/atyM 
li+fr>a4©r»1T, -r— ^(E3Baa*frtt5. - 

20 ~>-t?mrE. mfem% ey— x) mftt^tz 

«t*Wf#%«rl«I*fibfc. x-* 

&±tflf:/^XxA&clHf$g8 
25 [0 0 7 7] 4^<y>-i4ftI;::f!?3EL&l^ (^y^o. 
5X) ±Ml±©*t7yafl, swv? 

30 [0 0 7 8] a*^- FO»^fcr>^T«Wr 

«$nfctta-r* f 9 v zmmm n s 0 *#jht*. 

•7 ->3.®ffl*f^Tfe-S>A^|l»]^-5 Uf7 7'2 0 7, 2 
35 0 8) . +t7yalI»*T»**^ SW-H* 
<l«ffi*#flgL, F 7 a. 4 Kn - F 
T S t&IelcDT ^ -feXT* a. fc-y h#J3!f#T#S 
*»S^*l|C^-r*t*fc:, 5 OJS^iOBlfgttT^^y 
->a.t-y bAWWVgZfr&frmfeTZ Ufy^ 0 
40 9,210). *HJ£^ICD«^. iS* 1 2 |aI©tS«®E 
©l*J. 5 0 %jW±CDpItgt4T^^ >y ya t >y F*^^fT 

So ^-nJ^TCDJa-g-tt, S8h?7i'*+t7ya4'v 
D-FL^c^. £tttt, ^MF5-y^5: + J V7->j.4^ 
45 a - FLTt>^|5|(DT^-tXT*^^ ->3.h-y 

T€fr. ifflffilCtS+t 7 ya k 7 h^T!T3 

TfJ" y > X x A O ft m £fgT ^ ■& S it tb-V 3b S . 
[0 0 7 9] fcis, CCJBftttB, ®3i:fei6SC:«i:*tT- 
50 ^S. ^fSSlCtt. ->XxAWilffl^j*ICioT. S^CS 
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[0 0 8 0] 5 0%^±©^||6t!feT'*^-yva.fc-yh7$t 

as#T^-5<i:#. *+*>'jLami*MR£jfi6-r* (x^ 

•y:/2 l l) . d®<t3tcSE^$n-5i, v-r?n:/a 
-fc-ytJ-5tt. x/\WX^>*Xx-XfWfflgB7£3rL 
T, x^X^SS3JC»LT, >-£\ HHBf^ (tJ— 
m^mmt Z> (Xf7^2 12). Bftx-*© 

[o o 8 1] "T-^nmrnimz, mmv^y^coby 
vzmmstmms o ^^-^ y ^^.^rnrnms 2 
^y^a-^mmms i^u 0m*-t4-[hi<e>x^-^ 

1 4) . 

[0 0 8 2] 5 0 %i^±W^ftgir?*^-y:>a.h:-y hfr 

Ur7y2 15). **visx.mKmm9\-tWl£2n 
v-f ^D^nir-y-tf-Stt, tVVTX-O^x 

0i|gf#tS (it-^) (Xf7/2 1 

6) . gWx-^©&B75i@i|gtr<fct9aa-3iS\ ^-^IE 

SI tOB««R*«a»l/, Wfttt;£ftS£. r-fX 
^8«3*>65*-^tea*ff5 (Xf'^2 17) . ' 
©IRK, *+y^3.affl»*^t||E^sn&fcJ6, 
5*- 9 tmWtTZ SKf- ^ il>SgS£*-v r>a4'\D 

[0083] ±fitge 1 ^<Dy : -9ummjm\z. mm 
miz^mcommzmz-z. znz, a*^- KT^-tx 

*^>^. -fr7->X?AlRtHIMRSM*rTS (X^r-y7 
2 18). 

[0 0 8 4] ^K. XT7/2 0 8 l:*l>T, S^h^ 

OUT. H7 4#RRUTK9|-r-5. 
[0 0 8 5] V-f ^D^D-fey-b-5**. S^h^-y^cD 
h5y^BiJ«EffHll«8 0S#HibfclS*. SKh^-yi? 

aaffl#**£T**>5**£J|CjeTS (X5r-y:/3 0 
1) . #SH;5£0iJ<Di§-&, iSSl 2@©f8<»JEE ; £flH> 
-5. ii* 1 2 lsJcDi£fi§!lJIffi<Z>ft, 5 0 % 



&,±<DS!mitX'^r y "y=L h >y bfrMWT'ZZfr&frn 
/gTS (Xf7^3 0 2) . *^-y-> 
3.aiffl*f^fr-5 (Xt7^3 0 5) . 5 0%« 

05 0S*.fcT, 2 0~5 0«ffl«JigttT+t7>'it-yh 

jWW#T*sa»«a» (x^-y/3 0 3) . £<fcy:, SB* 
,^W-9-y->X^»+-v >y -> a. t -y h*frM§gE h77f 

co b 7 y9mmmmmcommMM^m^mco^-7''>x7- 

At-y bm&Dh&TLT^Zfrgfr (Xf7^3 0 
10 4) 2 0~5 0%®pJ|gtt-C+^-y->a.t 

7 h«T$, fro, gEPf^tD+^vX^AcD^-y 

->a. t >y t>f^sg t>77^oh77 i'SJiKiHf n<om 

mtt£.n-¥i7£8fCD*)-7^XT&\iy h$it)tj|TLT 
>y->i^Jt^i-r-5 (Xf7y3 

15 0 5). 

[0 0 8 6] Ztl<Z>Com&. — ii> +-^-yv-^jlfflM^ 
^ibfcAS. ffi©jjll'\©+ 1 7 ->a 4 'NO □ - h* 

•>at7H«Ttf, fl&cojn.StCcfc-S^A'-y^i h 

frAoTtf^X^Otet&SflSTSlt-Sfc 
25 «li^LT^Vy->i^^Ji5tib (Xf7 7 p 3 0 
9) , 3ih77?£*t7i'a4'\n - 
[0 0 8 7] £*fg©$!13. f^fr*., X7=--y:/3 0 6fr 
5 3 0 8, *5<ktf, Xf7^310i^312H MMi 

30 f77 p 2 12*^2 14, *5j;tf, Xf7^2 1 6fr<=> 
2 1 8 t-ttl-^tll^fil-C**. 
[0 0 8 8]^JC, 0 6CDX^-yX'2 0 6\Z^X. 
"DEFINE EXTENT" 3?>F*f|;^nf: 
^-V-yv'ai&fl^- Hfr, a*^— HTS<, ->-^> 
35 HT*St*lJ)t$tlfc«-&COliT. 08*3 

[0 0 8 9] 7-f^n^nt7t5li "DEFINE 
EXTENT" 37> H^(C^$nfc++ -y ->iSdfP 

40 1"5 (Xf7^4 0 1) . Z\ GOm-a . tfr/aJX© 
V-f ^D^D-fe-ytJ-5«. ^^•y->3.^1- i i : a't»^ 

8 2 fc**i$tlfcKa-r* h 5 -y ^giJJKIHf«*#MT 
^> (Xf^4 0 2) . SttWX-r-^X^HBL, Si 
SE, 3ih77f fr+ +• -y ->3.jSffl*t^T"S-l>frSfr * 

45 ii^S (X^-y^4 0 3). 

[o o 9 o] **yz/a.mmttmT'$>z>m-£r. ->-y> 

•y->j.4fCD- K-r&t&HKOT^-fcX-e^-f -y->zi. t 
? h«««U*T**W (Xr7^4 0 

so 4) . ti/T. ii*i 2\s\conw>mm 
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©F*9, K©8^«kB<6^ (S^ffiJ; 0 fcfitO 

[0 0 9 1] 30 X£t±©T»TtBtt"C** y h y h# 

«8«fT**«^«. **v>>x.mm*imfr2> (x^y 

^4 0 6) . 3Mh7'yi'^ty>i4'\D-Ht 
*. -tnetTOW^tt. SISh77i'^»;->a4'\ 

MMtt-yhts Uf7-/4 i o) . z.<nm-g;, 

SKh77?^7v'a4'vD-Kl)il ( >. 
[0 0 9 2] *ty>all*ffi:f«^ni 1 t, 

£3>LT. f-fXfgf3i:»LT, v-y\ Sfc^ 
(U— ^) Ur7^4 0 7) . B#J^ 

«M#£ffl*iu 3&j&£ns<t, f-TX^8i3*>e. 

1 h77^»©T-i'^fyya4'\n-Ht^ =f 
y7"4 0 9) . 

[0 0 9 3] +f^aliSMif£5tlfcS&, 
V-fi7D^D-fe-y9-5[i, X 7^:7*4 0 7 y* 

/vrx-r >^xi-x»gB 7 ^it, ^x^sg 

3iC*fLT. ^-y\ (U--^) ftf^^ft^T 

3 Uf7 7*4 11). Bfl95*-^©ffiB35«EItefcJ:0 

y1*5te, ±figf 1 t©WSf«S**a»b. 
^tX5i. ^X^SB3^67 r -^fe3l*ff'5 Ur 
■^4 12) . fcfcU SKt-^^I 
Of-^S+t7yi4'vD - KL&K ±figf 

©7*-^esy»7«»=. ^©xx-y-xtusg t*t7 

h^) Sr-fe-yHL. -> - ^ > -WI/^E - h'©»f»TOC: 

^•0(73aES:ipx.-g)„ $ec, -v;^- F7 

y-trX7j?>y\ tf^^AimiiHBSWr* (X 

T77"4 13). 
[0 0 9 4] Xx-y7 p 4 0 3 \Z&^T. V-f^P^P-fe 

y -y- 5 §ih77^«)b7 vfmmwtmmz^m l 



7 7^l+t77i4l:D- ] i -f2>£&m<D7P±X-l? 
+t7">at7h«^^W SIT^T*. (X 
T7>'4 1 4) „ tLT, #»S0i]©*^. »*1 2 0 

05 Ofc&t^) pjfgtt, 0UAfc£. 3 0 %U±<Z>nim&-C d F-V 
r/at y h#»#TS*)G»5a«Wjrr* (X^y 7*4 
1 5) . 

[0 0 9 5] 3 0%J^±©^fl6&T-**y ->a.by h# 
ffif$Ti* +t7->ilMti:n (X^y 

10 ^4 18) . IKh77fS*t7->a4'\D-Kt 
*. 3 0 %&>±<DT>im&-V*V y -> 3. t y h##| 

^pTS^:ti«-&Tfe, m?Jil, 1 0~3 0 %©njfiire 
*+y ->j.fcy h*t«B«rCS4*>5* Ut7^4 1 
6) . :fccfctf, I^fflt^yXf A©+ 1 7 va k 7 

15 WSIh77i'©h77 *9Jtt»HfHR©»B*t** 
^^©•tf-^v'X^-Afcy H^iOfclTLTl/^^g 
^ (Xf7^4 1 7) ^WZt** 10~3 0%©nlffi 
fiT+t7->at7h«T^, SBf^O-t}-^ 
vX^ACD^-f y i'a.fcy h^dt^tehy y ?© hy y 

•T-5 (X^y:/4 1 8) . 

[0 0 9 6] Cltl <=>©*§£•, — H., *V7'>iI»)S« 
^Jf^tbfcT)*. ft!l©S!lli'\«»+'V-y->3-4'\(Dn- K 
25 ©«^*«»"r*t«r»o&3Wlf»*«#t<. *t7->at 
y h©i*Htt#«V>#HM*'bT!**©-e. *-Vy 

S+t7->a4'vo-l ! LT!), ^ClH]©Ti7-feXT+^ 

30 ty H*t»i#-e^S'7 i -^*4 : -vy->3.4*^3i^a-r 

22) , h 7 7 ^ 7 ">a 4 - K UiK 

[0 0 9 7] £tf*©&a. -TfcfrS. Xt77*4 1 9 
35 5.4 2 1, Sitf. Xt77*4 2 3^?>4 2 5(J 1 I5» 

T7 7"4 0 7^5. 4 0 9. Xf7 7'4 1 1*>5 

4 1 3 

[0 0 9 8] v'-y^-WHE- F©*§£\ 3ih77 
^fr^P^S^Wfe-r-S (XT77"4 2 6) . 9iM^ 

m*ftts.t>tz\,*m&. ctiT-itaa^^T-r-i.. 5fe 

^*5aaSrfT^£5«&, lfiit A/Tt* h 3 -y ^ (^cd h y 
45 'yi') SD-Ht5fc». 'AtDb^-yWh^ytrmm 

tns**#fls-r* Uf77'4 2 7) . ^i^©5aa«, 

[0 0 9 9] *ty>aiffl»*ntiftl«S 
tltzm^. Iih77^tt, *t7->a4'SP-Ht 
50 -T, *->-7">->v;P : &- Kffl©*t7>'a4rtO I 5t 
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[0 10 0] mmz. "DEFINE EXTENT" 

[0 10 1] Mt-HCD-KOl^t -®WfCI 
PL (Initial Program Load) H 

[0102] suMifttammm*. ->x^a#ss# 

eKjB#C:«, *r ^ ^:r{;:tefafcD-K£*iT^&^© 

i6, +t7 vjL®ffl#&£LT$:Sia*&S;^5a>©WJg 
tt, xXfA £ & o T*> 6 fT& 3 «t 5 fcT 

[0 10 3] EUKD^JMmi. *^-;/->a.jSIB*rtl*1. 

[0 10 4] **yz/z L mmM&ft<Dmfe : £:&VrZ>i:, 
*t7>'i4'\CD- HtefTfcfrte^. LA>U £©ig 

©n— K*ifffe*5n«ci/i«5T, #5l?-C&*U4, ^-©#© 
bt>WS*fciSffl-C**tttl86at>*^**. -tow 

[0 10 5] ^^f, Z.ft£><Dm&\Z\Z. *ty>al 

Xf©k7 h©BJtgtt^?loCi:i:-r^). ftHftStr-STj 
fttLTtt. — ««flWOW. ti-^>XfA©+t7ya 

[0 10 6] ^t'. *»^36i®ffl$n5^<0^©§g« 
KOHT. RWt5. 

[0107] ^±©3isa0ij-eai^fe«to(c, *«^fc«k 



ftfcf, (Ee>tl^a©+-v>y->a.$r. h-y h^©^;*^ 
tlLTt^i^, tgg^XxA^MfrLTIIitiLT 

05 d©^-rn{ct5^Tt)#^d 
-ess, 

[0 10 8] *«H81J:f#-'>XfA«« 
1*»L-TV>**&. |W|«f{Cl«^©V3^*ff$tl, 1 
©am^X^-try^X^A©^^^^ T^-feX 
10 ^litSCt^S. *f£HJlte. Ctl^©T^-tr 

VMWKK^Ttt, *t7->aClffl»MiT5. £ 

it, +^y>i^ffl^*/M^©W^*. «EffM»«C 

is s^ht, e»«K:*ffi-r*. ti/T, -tnKjsux, 

>y ->n. tCD— H L&<^4: 5 Kf-Sp 
[0 10 9] ttgtflMRtt. «IWI«0*n* 

tltC^-r-5T^-feX^5:^-r. +t7->al:n-K$ 
20 *l£*f*©*iJ5ttt. MCya^l^^T, ^iZffU 

i tr a — H $ d <t (c «fc -d T. ^ISCilni^Ast 

r v> <=> ii v » m z n « t ^ * is £ k <* c t a* ^ 

25 <+A-y>i(r««fT^. +fr>ah7 h^©f6]_h$- 

[0 110] SSyXfAT+tyyaSffifflt 
<5*£\ v'X Alette. ek9£-<©7:y--tlXB# 

30 5c mafmmz&^x. +t7vaiMa/^t 
fl-©W£Srfr&^, -e-ntcjsur. !^B«©ig^^aw 

Umt, 3r-vyz/3.\ZU— KStl&l^.k'SK-rs. d© 

35 &iz&wz7?±zm&om*®imw)mmii\ &<om< 

*w>3.lZfc&T'%2>J:?izUK), MSilT. *r 
•yy^t7 h^©fS]±^l|l@T-5C:<i:^t?#-l>„ 
[0 111] tu5t, ±a!L^d<h$r, ^>-r-f 

40 t. ^U-f-f >^->X-?A('-?-©fcii6©^— ^\ 

*5yXfATIi #»ffl^<«!»*ffa:5^. *J 
45 OyXrATH b^^i^ofc i i^jgci «3# 
-5c K^nfc#a©*ffi«i!iT'ab-5^^-y ^ 

50 T2>Z\t-C$>0. itCH, ffl»TS5-5„ C^Cfc^L 
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utmetil.. L^U ;i©?j*£«, xXrAMft 

[0 112] *«W4. ±i6Ufc«fc5fc. x-fX^fffl 

*/»*fl>©«j££. g«)Wtc. fro, i^lcfr&oT 

#©K*£fT&5d<i«^ir??<&0. A— K£ 
^C^<-T-2>e:<»:«^^„ Lfrfc. -€-©fc«>©A-K£x 

[0 113] at*, «Sfc->X^A^»)T-5*-&i:L 
•r>al«M/^MCffl^S, fro. & 

[0 114] Sfc, #5B9Itt, ^©T^'Jir-va > 

T, f-^"K-X/f-^H|yXfA (DB/DCy 

DB/DCyXfAH ±1213 2 \Z7tk?ffil$.&m? 2> t> 
©its. 

[0 115] —ASK. DB/DCyXfAt^l:. -f 

yai:a- F-r-g><h, '&m.-?z>7 t>±.7.wmz-z>^~T: 

•3fr\ -tf-^^Mt^f-^ty h^fflT^tX 
«. (READ) H«T (WR I TE) "T-S 

^■feXSP&**^C7>^AT**fc«e>Tafe-5. ■?•©*:. 
V^alCD— K£*IT*>, •?-©&, llHlfcT^ 

■fe^sn-rc. tfyyaid^iiiisnsy-xt), # 

[0 1 16] *5B9lT?tt, DB/DCvX^A&tfttcGK 

o^Ttt. -^©y^Axr-outi^iU;:. «*.«, 

T'&2>. ineil DB/DC:yX7-A£$E!tr&±ft 

^@itc*^Tj&^m««j;oi. c©b#, ifigfit 



[0117] *mwT-\t, T4 7>9mmmm2\z, ±j# 

ffi*£©** y ->:xafl!#*/»**1.©«je£fTftT>T, 
+t7ya4'\Of-^0D-K^W-r5. d©CT-r 

10 JZtStl, *r y->a.fc:n-K£n, 7>yAfi«ll t 

U 7>^A«J^-et). 7:/-feXfrlg3gC&£*l-5®!£ 
tCOt^T«> HBItitffiK&UT. by h?£friiK&-5© 
15 **yi':x»B#*K:«£;£ns;ii#»0#*. 
utlCi^T. + -fy>-j-^©tr£:&n — FfrTBttS 

^A-esi&fWii-rs. 

[oi is] mtz, suKDmm&mz, ±iLt, 

fc, -jSfC. ^-^©7^-feXHi, ^WbJdOUTfT 

#©p^lc<fcn«, — jRWKtt, tt*;EL£**j&* 
25 «. 7 : 3©J±-C. g^£fbfr*^. 7r-fil'ffl 
tW^^77* l J^r-y3>Tll 9 : 1 £UiCDJtT, 
tt*j£ba*#H. -t-CASW&HtbT, ±i£bfcx- 
^^-X->X^A©^m^ag,-5o fc^A,. 

30 [0119] ±mLrz£v\z, *%m<?)mffimz&ti 

35 ©*^ihL, •y-^->X5 : -AF , 9Tgilje«)('^§a+^-y>' 
i©#5«?lfSffl^Stl-S. Sfc, ±I3*iS^J-r«, Sfr© 

•9-#-h©Mfi±T, #a6jffl*^+vy'>3.©*rS(lSffl 

^*iatis„ s&tcjp^T, y xiiftfp^- k©@ 

vi©W3!l?£ffl^En-5o 
[0 12 0] ^*3, ±f3SIJfi0iJT'«> i^X^gfl 

45 ^. mmmmm, mz.i-£. ^^x^mmmiz^mm 

[0 12 1] SJt, ±ISHJS0iJT«. ^i--y->3.tcn- 

x^&ifi. *%w<,t. ztuzmi£2titn,\ m%-v£. v 

50 n-HifitLTtiJ:^ »^-H(C«toTS 



- 13 - 



2003 05 07 11:40 



^Hf6-1 19 244 



fit, ->-'b->->+-^ ; E-H-C«h7>y^*ffiSfc«-tr^ 

«. ^ft^nP-KT£¥ftTfc§tt&££#$?;£b 
(A. m*.tt. U3-F*tttt8. 05 
[0 12 2] 

^©^©^-/N'-^-y K£itan£ -ft* 
Sfc, A- f*«7X7©AS*>/h;*<T-rtJ. 

[01] ^wo)?* 7.{7fammw&&zf7 i -< xzmw 

[0 2] *f8WO^X^«»ft«©-*JII«0«|jsJE* 

[0 3] •vi'al^i- KOft^flfcOUT, ■£-© 
»^£*-ri&HJJ0T'£>-?T. (A) HOftff 20 

KHH. (B) B->-'5r>>'V;Pt- KOtMig, 



[04] 01 K^-Tx-rX^flifflgB^©^-;/ v-o. 
[0 5] ±f2H^JJC*3^Tfflt^n-5^-V-y>'a. i ffS 

K91H. 

[0 6] X^WtDy 1 * X?MMmW<Dmft<Dmffl&7ji? 
[07] 06©Xry^2 0 ST+tyya^f^W 

^^n^^-&©Mas:^-ry P-^-v- ho 

[08] i6©XT7 7'2 0 6TS*t- h'T&UtHI 
[0 9] 06 0^X7^2 0 HT^:^t*iJ 

K 

[#^©l&BJi] 

^a^'J) . 5-V-f ^P^P-fe^-tJ-, 6- 
aflWUlHR. 8 2-*1rv ->^«aif«, 8 3— y- 



- 14 - 



2003 05 07 11:40 



1 1 9 2 4 4 



DEFINE EXTENT 
37> K 



lOl 



< *T vi'aJttt^- FT 



OQ2 



LOCATE 




003 



READ DATA 



fits-nit 




103 



5ST 



SET 



104 



^3 



I05 



no. 



4^y 



5 s - 9 




113 


■3 





111 



7^ 



II4 



I06 



I 



- 15 - 



2003 05 07 11:40 



Mfl¥6- 1 19 2 4 4 



[0 2] 



HI 2 



5a- 



I 



m m s& 



VBNMfl* 



j * J **fl | 

7- 




8 



- 16 - 



2003 05 07 11:40 



T4 **suBPs«aj: v ^wmim 



ftBflsp 6- 1 1 9 2 4 4 



(A) a^-K 



4 i-v/Vi- 

_Zi> 



[03] 



77777 1 



* Sartre 
7 f — ^Atabftfi+^ y^ \ //// A 



LRU 




*3 



(B) ^-<r>>^i.^— K 



csz; 



± . ■ JZZZL 



-YZZZ 



L 



T" 

(C) K 




* v *y^j 



4 




- 17 - 



2003 05 07 11:40 



1 9 2 4 4 



[04] 

4 



m 
w 
m 

CVT 
00 



rl 

CO 



CO 




-14 



□PPT □ 

□"pf □!□!-- □ 



IE 




- 18 - 



2003 05 07 11:40 



^WJ¥6-1 1 9 2 4 4 



[05] 



500 



SOO{ 



>ll 



613 



NO 






NO 






fcyh 
















7 








2 








8 








3 








9 








4 








IO 








b 








I I 








6 








12 









62I 



nisi 



614 



621 



NO 






NO 








^X 


fcyh 












7 








2 








8 








3 








9 








4 








IO 








5 








1 I 








6 








12 









623 

V 



631 



624 



631 



NO 




4^y=>^ 


NO 






byh 


^x 


fcyh 




1 
















2 
















3 
















4 
















5 
















6 

















633 



634 



- 19 - 



2003 05 07 11:40 



WH¥6- 1 19 2 4 4 



[06] 




2Q5 I 



* -V / -> JL P? 
fflffii 



206 




NO 



207 



202 



_ ^208 

mm/Ft**!* 



209 



2IO 




mi 



215 



212 



216 



I 



I 217 



2I4 



SJ£L 



■fe y h/fT'^T 



- 20 - 



2003 05 07 11:40 



t$H¥6- 1 1 9 2 4 4 



[07] 



301 




(ir y h) 




306 



T1 ^^^S'Xg^T 



307 



- K < JB23«4>P- 
K ) 



3Q8 



5&33ET A 



309 



3IO 



■ 3H 
312 



♦>7rA+t y *> zl fc 
•y h^«-tr v 



- 21 - 



2003 05 07 11:40 



**sysiis«a3 jzw * v talmas 



1#Hf 6-1 1 9 2 4 4 



HI 8 



401 



4Q2 



403 




1Q4 

*5 



405 




NO 



406 



1 



4IO 




408 



41! 



4I2 



409 



£ y ^ IB . 

•^i±T£x — >r > •> v 
X**>^tr y h/ * 



413 



426 




ha -y^siiifcairaaw^ 
JUJgr^-trx^o^ 

^ 7 X -7" A 3= -V * y *> a 
try h^^-fe y IV V-9 

i 



427 



y ( mr ) J 



- 22 - 



2003 05 07 1 1 : 40 



^U8¥6-1 1 9 2 4 4 



[09] 



9 




420 



I 424 



421 



— K«)*lftJBBf, TO^t 



i 



425 



aerate**] 



#*JI|»JU«iffJ&£K£«#l<)99 

<72)«W# e 

fte&;ilS/hffljB§WHf&»2880#Jft HcJC^ 



#*;njR«»m^«KFSf«r503o#ji6 4$ 

45 (72)ffi9H* #± 

#^ll!SJI|l®mjff£l2:£«#1099 t*ifc£: 



- 23 - 



2003 05 07 11:40 



